A Gram-stain-positive, aerobic, non-motile, non-spore-forming and short-rod-shaped actinobacterium, designated strain 1T4Z-3 T , was isolated from a piece of surface-sterilized branch of Aegiceras corniculatum collected from the Cotai Ecological Zones in Macao, China. Comparative 16S rRNA gene sequence analysis showed that strain 1T4Z-3 T was clearly affiliated to the genus Amnibacterium and exhibited 97.9 % gene sequence similarity to Amnibacterium kyonggiense JCM 16463 T , 97.3 % gene sequence similarity to Amnibacterium soli JCM 19015 T and less than 96.4 % gene sequence similarities to other genera of the family Microbacteriaceae. Strain 1T4Z-3 T had L-2,4-diaminobutyric acid as the diagnostic cell-wall diamino acid.
The genus Amnibacterium, affiliated to the family Microbacteriaceae [1] of the order Micrococcales, was proposed by Kim and Lee [2] with Amnibacterium kyonggiense as the type species. At the time of writing, the genus Amnibacterium contains two validly named species, A. kyonggiense KSL51201-037 T (=JCM 16463 T ), isolated from a stream [2] , and Amnibacterium soli PB243 T (=JCM 19015 T ), isolated from grass soil [3] . The predominant menaquinones of species in the genus Amnibacterium are MK-11 and MK-12. The major fatty acids are anteiso-C 15 : 0 and iso-C 16 : 0 . The diagnostic diamino acid of the cell-wall peptidoglycan is L-2,4-diaminobutyric acid.
During a study on the diversity of cultivable endophytic bacteria from mangrove plants in the Cotai Ecological Zones (22 08¢ 23 † N, 113 33¢ 07 † E), Macao, China, a brilliant yellow strain, designated strain 1T4Z-3 T , was isolated from a piece of surface-sterilized branch of Aegiceras corniculatum. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain 1T4Z-3 T should be assigned to the genus Amnibacterium, and a polyphasic taxonomic study showed that strain 1T4Z-3 T differed from all existing species within the genus Amnibacterium and represented a novel species of the genus Amnibacterium.
The branch of Aegiceras corniculatum was surface-sterilized as described by Qin et al. [4] . After drying in the hood for 2 days, the surface-sterilized branch was ground into a powder using a micromill and distributed on modified International Streptomyces Project (ISP) 2 The Gram-staining test was performed as described by Magee et al. [6] . Cell morphology and motility of strain 1T4Z-3
T were observed with a light microscope (model BH 2; Olympus) and a transmission electron microscope (JEM-1400; JEOL) after incubation on ISP 2 [5] at 30 C for 2-3 days. Cultural characteristics were determined by observing the growth of the strain at 30 C on ISP 2, ISP 4, ISP 5 agars [5] , nutrient agar (NA; BD), Reasoner's 2A (R2A; BD) agar, Luria-Bertani (LB) agar and tryptic soy agar (TSA; Oxoid). Colours of colonies were observed according to colour chips from the ISCC-NBS colour charts standard [7] . Growth was investigated on R2A agar at different temperatures (4, 10, 15, 20, 25, 28, 30, 32, 35, 37, 40 and 45 C). The pH range for growth was determined at 30 C in R2A broth adjusted to pH 4.0-12.0 at intervals of 1 pH unit using the buffer systems described by Xu et al. [8] . NaCl tolerance for growth was tested at 30 C on R2A agar with different NaCl concentrations (0, 1, 2, 3, 4, 5, 6 and 7 %, w/v). Oxidase activity was tested by using 1 % (w/ v) tetramethyl-p-phenylenediamine [9] . Catalase activity was tested by using 3 % (v/v) H 2 O 2 . Hydrolysis of Tweens 20, 40 and 80, production of H 2 S, gelatin liquefaction, milk coagulation and peptonization were examined as described by Gonzalez et al. [10] . Hydrolysis of starch and cellulose was tested using R2A medium (BD) as a basal medium, supplemented with a final concentration of 1 % (w/v) starch and cellulose, respectively. The enzyme activities were tested by using the API ZYM kits (bioM erieux) by following the manufacturer's instructions. Carbon source utilization and acid production from carbon sources were tested using the API ID 32GN and API 50CH kits (bioM erieux), respectively. Other biochemical characteristics were tested by using the API 20NE kits (bioM erieux) according to the manufacturer's recommendations.
Strain 1T4Z-3
T was Gram-stain-positive, aerobic, short-rodshaped (approximately 0.5-0.7Â1.0-1.5 µm in size), nonmotile and non-spore-forming (Fig. S1 , available in the online version of this article). The colonies after 3 days of incubation on ISP 2 medium were 0.2-0.3 mm in diameter, circular with wavy edges, rough and brilliant yellow in colour. Strain 1T4Z-3 T displayed good growth on ISP 2 agar, TSA, R2A agar and NA. No growth occurred on LB agar, ISP 4 agar and ISP 5 agar. Strain 1T4Z-3
T was able to grow on R2A medium at 10-35 C (optimum 28-30 C), at pH 6.0-8.0 (optimum pH 7.0) and in the presence of 0-5 % (w/v) NaCl (optimum 0-1 % (w/v) NaCl). The detailed physiological and biochemical characteristics of strain 1T4Z-3 T are given in Table 1 and the species description.
For phylogenetic analysis, the genomic DNA was extracted from strain 1T4Z-3 T using the method described by Li et al. [11] , and used as the template to amplify the 16S rRNA gene by PCR with primers 27F (5'-AGAGTTTGATC CTGGCTCAG-3') and 1492R (5'-GGTTACCTTGTTAC-GACTT-3') [12] . The cloning and sequencing of the 16S rRNA gene were performed according to Li et al. [13] . The nearly complete sequence of the 16S rRNA gene was compiled with SeqMan [14] and submitted to EzBioCloud (www.ezbiocloud.net/) [15] and NCBI for a BLAST search to obtain the 16S rRNA gene sequence similarity values between strain 1T4Z-3 T and the related species. Multiple alignments were made by using the CLUSTAL_X tool in MEGA version 5.0 [16] . Phylogenetic trees were reconstructed using neighbour-joining [17] , maximum-likelihood [18] and maximum-parsimony [19] methods with MEGA version 5.0. Evolutionary distances were calculated by using Kimura's two-parameter model [20] . The topologies of the phylogenetic trees were evaluated by using the bootstrap method with 1000 replications [21] .
The almost full-length 16S rRNA gene sequence of strain 1T4Z-3 T determined in this study comprised 1480 nucleotides. The results of the BLAST search in EzBioCloud showed that strain 1T4Z-3 T showed the high 16S rRNA gene sequence similarities to A. kyonggiense JCM 16463 T (97.9 %) and A. soli JCM 19015 T (97.3 %). The 16S rRNA gene sequence similarities between strain 1T4Z-3
T and other members of the family Microbacteriaceae were less than 96.4 %. The phylogenetic trees based on 16S rRNA gene sequences, generated by using the neighbour-joining algorithm (Fig. 1) showed that strain 1T4Z-3 T fell within the lineage of the genus Amnibacterium and formed a distinct phyletic line, clustered with A. kyonggiense JCM 16463 T and A. soli JCM 19015
T . The position of strain 1T4Z-3 T did not vary with the methods of tree reconstruction used and it was supported by high bootstrap values (Figs S2 and S3). It was clear that strain 1T4Z-3 T was phylogenetically affiliated to the genus Amnibacterium. However, the 16S rRNA similarity values between strain 1T4Z-3 T and its closest phylogenetic neighbours were lower than the 98.65 %, which is used as the threshold for differentiating two species [22] , and the phylogenetic position showed that strain 1T4Z-3 T should be assigned to a novel species in the genus Amnibacterium.
For whole-cell fatty acid analysis, biomass of both strain 1T4Z-3 T and the reference strains were harvested from ISP 2 agar at 30 C, when the bacterial growth had reached the late-exponential stage [23] . Fatty acid methyl esters were prepared according to the standard protocol described by Sasser [23] , analysed by using a gas chromatograph (Agilent 7890B) according to the instructions of the Sherlock Microbial Identifications System (version 6.2; MIDI), and identified by the RTSBA 6 database of the Microbial Identification System. Biomass for the chemotaxonomic studies except fatty acid analysis was obtained from cultures grown in ISP 2 broth on a rotary shaker at 28 C for 4 days. Menaquinones were isolated and purified as described by Collins et al. [24] , and then analysed and identified by high-performance liquid chromatography-mass spectrometry according to the method of Guo et al. [25] . The polar lipids were extracted and analysed by two-dimensional thin-layer chromatography on silica gel 60 F 254 plates (Merck) by using the procedures of Minnikin et al. [26] . The solvent systems of the first and second dimension were chloroform-methanolwater (64 : 27 : 5, by vol) and chloroform-methanol-acetic acid-water (80 : 18 : 12 : 5, by vol), respectively. Purified cell walls were prepared using the modified Marfey method of Nozawa et al. [27] , and then cell walls were hydrolysed at 110 C for 10 h with 200 µl of 6 M HCl. The derivatization with L-FDLA was basically performed according to the method described by Fujii et al. [28] . The separation and identification of amino acids in the cell wall were performed using high-performance liquid chromatography (HPLC; Shimadzu) coupled with a diode array detector and a single quadrupole mass spectrometer (LCMS-2020; Shimadzu). All data shown were obtained in this study unless indicated otherwise noted. All strains were Gram-stain-positive, non-motile, short-rod-shaped and aerobic. All strains displayed good growth on ISP 2 agar, TSA, R2A agar and NA. No growth occurred on ISP 4 agar and ISP 5 agar. Hydrolysis of Tween 40 and starch, and catalase activity were positive. Hydrolysis of cellulose was weakly positive. Hydrolysis of Tween 20 and Tween 80, coagulation and peptonization of milk, liquefaction of gelatin, oxidase activity and H 2 S production were negative. In the API 20NE kits, all strains were positive for aesculin hydrolysis and b-galactosidase activity, but negative for nitrate reduction, indole production, arginine dihydrolase, urease activity and assimilation of N-acetylglucosamine, gluconate, caprate, adipate, malate, citrate and phenylacetate. In the API ZYM kits, all strains were positive for esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, a-glucosidase and b-glucosidase, but negative for lipase (C14), trypsin, a-chymotrypsin, b-glucuronidase, N-acetyl-b-glucosaminidase and a-fucosidase. In the API 50CH kits, all strains were positive for acid production from glycerol, D Glucose fermentation + À À Assimilation of (API 20NE): The separations were carried out using a ZORBAX SB-C3 column (150Â4.6 mm, 5 µm, Agilent) at 40 C. Acetonitrile (containing 0.05 % formic acid) and double-distilled water (containing 0.05 % formic acid) were used as the mobile phase under a linear gradient elution mode (acetonitrile water solution with 0.05 % formic acid, 15-55 %, 40 min) at the flow rate of 1.0 ml min À1 with UV detection at 340 nm and 210-600 nm. Mass spectra were obtained using an electrospray ionization mass detector.
For calculation of the G+C content, the genomic DNA of strain 1T4Z-3 T was prepared as described by Marmur [29] and determined by reversed-phase HPLC after hydrolysis, as described by Mesbah et al. [30] .
The whole-cell fatty acids of strain 1T4Z-3
T contained large amounts of iso-C 16 : 0 (46.6 %) and anteiso-C 15 : 0 (27.3 %), moderate amounts of anteiso-C 17 : 0 (9.6 %) and iso-C 14 : 0 (5.1 %), small amounts of C 16 : 0 (2.6 %), iso-C 15 : 0 (1.7 %), C 20 : 1 !9t (1.3 %) and C 18 : 0 (1.0 %). The cellular fatty acid contents of strain 1T4Z-3 T and the reference strains A. kyonggiense JCM 16463 T and A. soli JCM 19015 T were given in Table S1 . The menaquinone profile of strain 1T4Z-3 T was composed of saturated menaquinones MK-11 (81.4 %), MK-12 (14.1 %) and MK-10 (4.5 %), which was similar to those of the two reference type strains containing MK-11 and MK-12 as the predominant menaquinones and supported the affiliation within the genus Amnibacterium. The polar lipids of strain 1T4Z-3 T comprised diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), six unidentified glycolipids (GLs), four unidentified phospholipids (PLs) and two unidentified lipids. The polar lipid profiles of strain 1T4Z-3 T together with the reference strains A. kyonggiense JCM 16463
T and A. soli JCM 19015 T were shown in Fig. S4 . The diagnostic diamino acid of the cell-wall peptidoglycan was L-2,4-diaminobutyric acid. The DNA G+C content of strain 1T4Z-3 T was 71.4 mol%, which is close to the DNA G+C contents of the reference strains (72.7 % and 71.5 %) [2, 3] .
a novel species of the genus Amnibacterium, for which the name Amnibacterium endophyticum sp. nov. is proposed.
DESCRIPTION OF AMNIBACTERIUM ENDOPHYTICUM SP. NOV.
Amnibacterium endophyticum (en.do.phy¢ti.cum. Gr. pref. endo within; Gr. n. phyton plant; L. neut. suff. -icum adjectival suffix used with the sense of belonging to; N.L. neut. adj. endophyticum within plant, endophytic, pertaining to the original isolation from plant tissues).
Cells are Gram-stain-positive, non-spore-forming, aerobic, non-motile, short-rod-shaped (0.5-0.7 µm wide and 1.0-1.5 µm long) after incubation for 2 days at 28 C on ISP 2. 
